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* .~. -. [NOT: REPRODUCIBL

Sr~h s-tur!ý, ot'~S0 ti:c r~w!J:S*Crzr. constectee. vwith tl-. -vf1-

* it: -.!d*~r~oorc.'PI~sms conti~tut part 6f the rmo~st 1 mpor cr. tUtL sks

.4 .:r~~Joo~jyondbiocien I s try.

'pT~ urpose of our prsn-Y-r. -is: a) 'to stUdy the: pro~csc~se

Cf 11:~:A cd .d Cve 10p! -Cvnlt aorJ thc V, 9ci111v.s Pntbrac5 I s b) 'Lo cntf'b-

* ~ . r:~rIt;7:tjvCcc- j~CLb-n- b'-At;:'eri tht. pertial (f rn c hn-

**.*rOxyQ(,u* 6nd, the IrnLensivity ot erowtth Lrnd spcorin *foor5;-;

A Le :~coe nd also .c) to determine t~he ctoractcr of the

141:*',%Cil -OChen.gc curino tUhV cultivittion course-of the microbe In

-Ie:. nrutrient nedwit. i*~ --

7~:-~oi 4  The micorobial culture iirac Sr~owmn en czyme (Crcr

;.) ". rc11yv'nte ;-Ccording- to liottingvr's, in, di-lution 1:9j, con-

*:.:, 11.0 to I PO m~g5o' .Gencra-1 nitru~en and 310 to 4.o niC% a no

if! of the ra~c-ium equa lled 7.2; using the kcthod of deep

I~o fv h the recirculation of tl,-e at-rating air and s i:u Itare-

4.i Y rr e~ z-. ~ *~ 11.Dl 1 -- une codtin 6f an r-eation "upon e~n~ Y

0



;j v-. 10 us

~ ~i~ins .Cer 1I W~lS ued. -s sceeinp. ra.7fterle1, ~c 4-.

r* tu:rd.r'-* ntvi *r!nc '-j ' iý: la C.iii~~ C t r.c~cir T1, c s; rcc d
U...r xchar~c':r-~r.. ol' tr:Vc4i fi fhe cu10r 1t

~~ t~j~~ ~ae r~ c!' orc~ 01, !n 1~dcI~,r ii hn~

*cI.Uvir z -1 cru'e I ~ hd Iit rh c~c a inr znc~ :I;ttvi

t Inc ttmlyrIs showed thc don.Acn11.. of oxygen (90 to 9.5,) In ULb CL

i? f tiiter, the *cultivr tlmn ptoceso vms contrintied TI-le

-!')vacs of o*ygen, which occu.rsr'.- during, ti'e vncntion'd

v.z,~ ccriponsated (In th.h& Clutivtator) by' tbc a4dition of purr. gpv

from the ae'someters I=,an1-,;. gz . nd carbon d~oxIdes. 1sooctccd d,!r-!nc

tile process;, were caught In Vie scrub flzskss, containin,- sc'Iut~onr,

.or VIC respective absorbtnts,
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srwinv cu I tur 's oV t1' c-olvý -.nder.
conditiotiz of ̀ r'ecircuz.f.% V'

amri~v cachr Iar 1
1*culttivitor;ý 2, i'fo' ~ Vrtc~c; rdi

-Cru-Lbcr f.1c~ks (w,ýShert);. S.. cirCtilation
ptmap; :6. .g~sovicttc-r; 7.sample cvtcher;

The o.-y..,cn zmorne'.xritised 1h. the pr: cess'of -c-p1ivt lortPn, es

-';11 ~."S t h at fr tonic n I and ce!rtonic ccid,, produced during V~ie.

''*Proces, werecta lianed durln~g each cxpc~r lnt 4

.*.-i-c. C t-rifuat16na, tht. content. ef Ithe. gen er,,, 1. d zrý no n-LtroE1cfl

"we I S1~~ thccBwel~ hat. oft rntrotcn I n tho nfcrobla2

* c:. 1r(1a c I 111 a nd t'porez). war" .ctabils~hed j*Insertipless, which.-w;crc

t ~~; crOdI~.1y rwat.~ecl~vitt..The -beglnrlne' and end of

!t! t n t oa.. the rel ati.vI contnt-cif.u spore.s Inl te cult~ure

ý. -ntrolicd 'by mcan: ofm~rso g the s. net; - - The. coflcen' ra-

Vr lm mic~bil cll -i~th 'cltue ws detcrf-Ancd byth

* .. '..**~of -C&; Ing 'On agar*

* C.h Qi rowth and arlorul-aLlon of the. Fsacll~us annthraLcis o(c.r

c<.~r~~ymore 1sntens~vely. durilnq its cultivation in the trqt~os-

7,C 4:01 ygens than In crices , when, the culture Is aeretted by



k-1 tmosherc (rio. 2),

'II

*~~~o In**** SU~- g. .on

n4 ath z

f0.4

* Ex'stencc -o' t~he'
culture (in hour-s)

"ri gure 2. D'riw"ics of the cievelopiment
of the midcrobial cultures, r.row,,n in
oxygen e~tn-ospherc and In air atraospht're*

i~tcancernlnu thc norz's of oxygen consumnpt~ion during thc

c 1 t r t Io n , eValidnce. the dccrensec:of the eniergetic stendarcd or.

%..c process ditring-the scratln~oo the developing culture with

iir I g. 3),o

01.

0 t

>b* -x- In the air
0 r

Existence of ctulture'
(in hours)

Figure 3. Dynainic, of the con~su.ition
of oxygen during the development
of the culture In the oxygen atinot-
pl ere 'and Ini the air atmosphere,

It aust, be emiphasized that' the intensity of the consumption Of

INOT REPRODUCIBZ."-;



,ryn.-ty thec developing, citlture 31, rts. to dd~epsr , e t te iatne

%A-en the -process of riicroorgcr'sism (bný 1:111 spo it I t! on' begins- it~

c n tI ra:csq to -decreare unt1 I ccumulction. of. tpo~res In -the .cu* t~ure-

* ~~occurs, conscqudnt~ly-, It is',obvious, it &i# oygn,~-ecel

tsic ve. gotat I r. per 16 ;,this requirem *nt dccreeses cons lar-

';ia' ly oIm.; rt. c~o;,AJ-?LC1:. durinc, the State'ofr-r.isioogical A~r 'xi

ti
T i q, ian t Itvve dve. Irndica-ving the accwufrulation of ~br

£iIxjJ~~n R~~ni aov tegrowing cultur' during th.e 2s a S ":s,I

~ .t~t ~:cbegnning of the transforimotion of the fnrzcter of

ths e:;6tf elhtgC OCC~itD during the transition or the cuiturc trom.

one 41 zt c to an~othcrj, qualitatively. differen~t state' f rom the pre.;

ceIn2. ina-niely Into the 'stzte of spprulstlon (table 1).

Tnble 1

r. C,1 1 e m ._

l:r~t of gazeICs 12 2e1 34ti8 60

Utilized 02 68 226 36,0, .. 460. 472

LBC02t4 x 7.5 17*0T 160

r n,0*1. 00*0. 14.7 3o7 8,41.

-m i.irk: becginning of sporuistion: azt the- 1jO-t~h hour.

According to the teble, It. is obvious that though the* consum~p.

tion of oxygen practically stops at the stage of sporulatlon, how-*

ever, the productlohnof carbon dioxide still1 continues's whereas the



_t'.eo t-Via proct~.zn

OmC~f ."wAnr rc.~ Y_ In th' f 1 .1 d sub ~t ra t n C fIs' jz t:c U C'O(r.,

.1c .l ,.i I. .

of cells

~ -C- (albumin) nltrogan

* ~ *. -.. 0m. I¶noli n~troC~en

Existence of cultuzre.
(in hours)

* Figure 1,UtIlizallon ol Prcotain (albumin)
nitro~ien and accutiula~tldn. or ammonia
nitrogen in' the proces :of growing the.
-microbial culture.,

The -mine rraizat Ion of the protein (albumi1n) substrate precedes

lti~c uporukrLion U-Begin p. '471 of the vcgetative cells., 'Sporula.tior

.- n PiL th~e point,, when In the m'edlum thbe ratio of the ,protein

-z! inert-1 formst of 'hitrogen changes and the predominance of the

* ~~crl orm~s becomes. obvious. riurlnc sporulations the.t-tiliu,.ti n



c ( Tvi Use- t~ceva~rue .of c1tvtD S hoWn -int~1-2

~IT-

'frz: n-; No rncd Irncre;c,*e oX rf)Ir t trcoc 1i~ 221.ve Ia uiro 1 t~ jýCr .ot r4 n-f

8*,. aaines- 11cu Id phase OES P11-11C

£Eztv~ on the-.&Ata., ni i on n t nI ~C. 20, 1L is- evident. thb.t ~i

* '''ii.tv1 V U. uii :*ount' of ozrdno'-tc1ds,# and' Ih t dei1p

17 :"Mntt~ tthr~ Z.::ount. of' the 'drsructF~on or mo~re co"npli;cýLed

CO- .*X r v I the I.. l ID~ r-1, pr to y i ;r....&*

W) V. ~tIV contenit 6f n3vor s'h) -the antilys .1s of spores. and.

%*-xie&btaivc. cells* did '"to4. shnw~ On~essentitol diffcrence bet~ween thena'

l~'int~hr 119t of' the decte'cted pecul'larltie!c of nitrogen nutri-

L&n nd egaz, eXciaurge-1n the nrthre x hticrobe, there Is r 0ias6 n to

*.t zt vwe- def Ini te epnto of the c 6criýIoins n'ccded f or-the

r,nt!c,un of the -s'pares. (Yrdiharil'yp V~c conditions "are %now; _a..

r Li Cnjltotts *If we, slistill tseVI z~wntloneder

.ýizO1iojx then t~he exprrssion. Ltra-Vation' conditions". ~ipinMd Na

: 11~~&l-b'ut zln'urali.:ptlon of tlkr nedidumlof the milcrobe's

t *j 'IthI -cans noeither cx~haustion of. the nutritive medlumin-oDr



*~- -O BER.DUCIBTLE~ -.
* ~ l s u-- ,t,4 5!Ld A) vc *t TtV

,.ps the atcu;.r( L I.h ~ te: o f which er.C

~ r I eC.t 1 itfcJrctju1.trf ?s ther~~ .~...', i ret

memizhla of I r ta*e In (41-~c trrzpa

um* t tike. nn en IL I . cor - "

e 1 cotrcr p :odtu ccIpr .:cistsbst-Ince'vs V.,#1, tie fenter

VeC: i. 11 eulmlblum occurred In tbe *rved Ium be t wc n the-proteiln

nr! *.iN-* r,'wt~ I L ro -c 'ne it s followed bythc jimdoi-,I

-cof theC le tte~r, The m~ent fdncd balancec-of( the two nitro Uen

"o .rr,-,. cannmot be achievedI by gr izing the mifcroblsl cultitre on a

*ca r, esorulatlozn 'Is c o*r.m. letely abse'nt, 'he c29u0 'not finding the

fl~tr.,lC~ayfor the trarts-1tion. Into Vie nart state, t c th

a,-I1r. i takng~ Irvol~uton~mry for-ms. arid silurL.to de~gnernate,

* The phcnomcnon, nentioncd abovej, could be eliminated by chang-

.!no r~rtifIciclaly. the hi.tro~pen compound of the liquid mediums thus

.'t~iOthe p~roccsz toward the gelatin direction.

Vth- cultivation-ol"microbes, In an atmosphere,, enriched with

-. :.eopens new opportunities. for Ahe lIntensIf~c~tion of the

,rf4cs-c3 of grourth and s;*ruletlon,

5/6'~


